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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk 
device capable of performing data recording of a high 
S/N ratio by automatically adjusting a laser power level 
during CAV recording or jitter-free recording. 
SOLUTION: This device is provided with a recording PLL 
circuit 1 1 1 for generating a recording clock in 
synchronization with a detected recording timing signal, 
and a recording power variable laser driver 1 14 for 
variably driving a recording laser beam to change a 
power level. Even when a linear velocity is shifted from a 
target velocity, since the adjustment of a power level 
roughly in proportion to the frequency of the recording 
clock by the recording power variable laser driver 114, 
the level of recording laser power is increased/ 
decreased according to the frequency of the recording 
clock changed by matching the linear velocity and, by 
performing recording/erasing with proper laser power, an 
S/N ratio is increased. 
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* -t rffv t U TBS * iiW Sx-f^Sr* *!':<' 

St^tf> a*$> * fi-^mcx >r * ^ isiEJcin] 

u— if tr— A *rH»©^ 17 — u^yutDi^^-eJlSft 

LL[e]*&£, MEEfiWBl'— if tT— ^<OS»«:^l7 — U 
^uSE M^TtBtcfr 5 Eft^^ 7 — ^ if i&tbSg «:« 

x., aBEEft/^^-prae^— tuE^?— ^ 

■ses ft* w at^*** sat- 

in*^] mEWJftflij-Eft^^-r^^is*^ 

l^T, WEE»ffl^ns/^SrF/V*lftLXH««OiK 

«rEE»^-«!7-pr3Eu— tf^»«3fts, sftEF/vaeifts 

36* b Hi* S ix/c^JE u^H^WXEftffl if tf — 

[»#*3] «rEBI*3liXtt2^E«o*7 ? -r^^iS 
Bt^^T, x>r ^^^^EfW-fticoTBf^x-r 
te«-cBT®iftas *5 it ^ MM #Eft'« !7 - i^/i* & « 

uuu att^i7— u^^**tcE«i*oj»iaat*iB* 

*<5v^T#lfta«■C*i^^E^i^!7"-u^</^i: LTfftE 
Eftffl if t'-A^igSj^r^T 5 r. t iWSttS^r 

[If*3l4] «JElf**l*v^U3^)V^i'n36^E«^ 

[00 0 1] 
[0 0 0 2] 

#«<D*7:-f **<o*"TN *MHB«Bt 
ffc-Cfc^DVD (Digital Video DiscXtt Digital Ver 
satile Disc) tt. flMCBSHMi, =VtT * — * 

fflOE«»«t**«^T# 5^f^7i: LXMftSHftt 
*3?K 1 9 9 6**CWIStffl«)D VD - V i d e 
o. a^tTa — *J8<^DVD-ROMa^$§LT£l5fe. 
^rti»dSa*LTV^ p Eft'BJtBttDVD- 

r AMii/< y = t -tz> = v tr ^— *m<om > 
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**#E«llt*i:L"CftB4r*ae>rv^5. :HtDV 
D-RAMffl^^*r^^^gi (DVD-RAM 
Y?<i~f*£&) #J£jg|l o-^Bl 3 (c^-r o ilO 
ttttJfco^-Y^^KMoWJftttWia, Sl ltttE*^ 

[0 0 0 3] &Hl^oT^ifcO#^>r^3£B 
BiOfcifc^T, «6*03t7*w^^ 

ttbtlsrtETS^tr^ K/W*— ^ 1 0 2 ^tr^K^ 
9 1 0 2WlH]te(crafflbT7 p ^n^Hffl«-§-S:fefi8 
t5*-^10 3i:, *?<<X# 1 0 1«>E*BI^^ 

1 0 l offitc*il[**iRi (£TF:7;*— X^jjfahfct) 

f^-f*) ^sj^-ryh^or^^^^-^ , Sit/ 

y*y/, at^K7y^W«r*ft<»«Pi-S(B (T*-fe 

y ^ 1 0 4 OUA^brt p F«f , FE (:7*— 
# TE (f7^^^7-) RF 

voir— '&xtTirx* (Eft 

$:^«#) «Sr*fiR-r5RF«*«m»l 0 
Ttn Fff^bf -f i?^A/R F«* (x~ 
t4rtt5RF«^7>ftl0 7i:, C(7?R 
50 Fm-^-^^^if 1 0 7<OU*^»U-CI^»!S:36»*t5fc«> 
OH^PLL (Phase Locked Loo 
p) 0^108^ roSafefflPLLIslBl 0 8<0fcB* 

«-5-^a«*fif5«IH*10 9i:, rt-a^^^-^ft 

77>ftnoi, ^©?t^m*^7^ti i o© 
a*^»UTIS]*!«:dMtSfc«><OEftfflPLLlElKl 1 
it. C^EftfflPLLlHlKl 1 l<om*S:«oTE« 
^-^{S^-O^^rtTP^^l 12^ ro^tll 
40 1 2<7>ffl*«:$ltTE»ffl^— if tr— 2±<omWi$:fto \s 
-if^§§l 21h *tUSIxfc-»— *H5»«*fc*<5 
v>-Ci>— 7K»J»*rtT 5*— 2t?»J»»i l 5fc. roi^— 

it^r^fax- ^^®is§i i 6 1. \s\mmm$:ft? 
®mfam&i 17 1, ^<D\3\m$m%si i 7<Dm^zm 
<5u^T^t o ^K>'^^~^ i o 2£mm-fz>*¥z/ b*j>m 
n»ii8i, K7^ygii*(oi#^fit5cp 

[0 0 0 4] C^T% iEU^^^^^^^etC 
JO ffl V * bfr% K/^— 9 SdW«#*-e*> 5ZCL 



3 

V (Zone Constant Linear Velocity; V— vfeHiiS 

[0 0 0 5] ZCLV^fj;, s r4*9*¥&J5$tf&&L 
gr/— Vtc#t>JU #/-y^tliCAV (Constant A 
ngular Velocity ; EHEft— 56) *5St It, 

9 M % r^^^2 4mm^b5 8mmtT?:2 4 
Httttl. 4mmi:irv^o -fe^^ftttftrtH 

v-ci 7-fe**-c*>9, ^HtciiRior i 

H(7)0>'-yTii2 3 8 7 r pm, ^/-y(Cf^] 9 t£ 
oixT[HliKISi£:(g:< U **«0>2 3*/— 1 0 1 
4rpmi:LTV^. ^rt"Ctt^ fcTV 

5. 9 6 — 6. 35m/s©BT»bU — 
M h^y? bikftm (HI 
2 (a) o <fcoT, *y-^-Ctt»SfiS*{b^*t 

JftLTEStfMSSfcO. 4 1-0. 4 4 »m/¥y h(D 
«HT?3MfcL (Hi 2 (b) #M) , «»«3Wiv>IBBr 
TttEftlMBSasffiv^fc** 7^^B(^totf 
^^vK-y^WjftSt (f*— *«#<^-r*^0>E«S 
ttft) ^-S^«fcJx5««i:ft6 (Hi 1#JS) . 
[0 0 0 6] U±frt>. lOZCLV^fl Eftfltt 

[0 0 0 7] ^ tO^^f >f ^ ^ SIO Z C L 

mmmm&£Tf%zmmi&o}<inm*-ev>Wift*, bio 
[0008] *i\ cpui i 9ttE*»A-fe^^*sir 

§§l l ^^/^«-yMi*«-*»*Jxfca. 0 

tiffi«!«l 1 7JC«t»Sn5. EHE*I»»1 1 7f*A^ 

lelCsft^ g «Rip](eft b -Set* 5 £ 5 * f > Ka«»* l 
1 8 lcEMB»**a5 ftS. 
[0 0 0 9] ft*5, ^B**tt* E^PLLlUKl 
ll^tfcPLLDy^ (WLOCK) BfiCP 
U 1 1 9d«Stlt5wi:-C, CPU119fiE@OK^i 
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-CISfc < . lsIte»<o*^^BB*? briSftffl PLL^y 
[ooio] ±ELfct£*^#^**KR-ctt 
5 0 7-^1^ h tf— ^/<t7— (pp) , 

T*>*!7— 1 (Pbl) , /^7^/<y-2 (Pb2) 
i:^n6 3lI^I7-l/^SL, Hi 3(^-T 
yo ±543T-i i T<^Eft«*lcfi;;cfc1S»:ou— if^ 

[0 0 11] DVD-RAMiCt3V^tt, P p CO if 

^7^77^ (#ft» («2E{fc-rs) r 

12J fcS-S r b -c S /N it^iS v ^£{f 5 w b & "C 
[0 0 12] fcfU cnb^^-^HLTttr-f ^ 

P p = 1 1 mW, Pbl = 5mWiSiaii4o"CV^ 0 i 
30 #J$-r 5t^_btf l*i:*S«iai(: J: o TIS:^ ^ ^u/c 

[0 0 13] ±IS tt»0)feT^ ^ ^ ^^^^o 

Sttfc^^K (Uj) blffr—-? («) i&»bftS-«-E»h 

2 ?<D&£<D 1/2 3 2tC@^$nT*5>9, ^.^Wl8/ 
40 1 6«»&e«^-r*/l'^3' 8 6 i L 

TV^^) 0 iot, DVD-RAM05«2PEtti**-X?*>6 

Rttl5 7-kHzt4D, ^^^llflC^^^tT 

r©^as/^*:E»ffl^ciy^«*i:L-Cfflv^ 

E»fiRttae»U*^\ i-ttfc>*>, ^y^Sr^Cftv^E 

50 [0014] 
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£1^ 1-4 I^^TR«t5, 131 4 rift**)*?* -f * 

3 IB * ^— ^ u ^ ^ A*» fc*ot^^7y — fEft 

[0 0 1 51 Hi 4 -CM:, fcx.f *B#|« 
At, ^e>^ K/v^e— ^ ^)|B!lEftXn KA^ 6 8 6. 5 
rpm/At^K^y-CfcStfiSU /"^O (rt 
JHflfl) wMt^^A^ % /-y2 3 (*WSfl!l) £>5te®i? 

[0 0 16] *1\ ftmjjfais— *5t«G>»i»*>*.£ 
£ % S8([sM£&l 0 1 4 r pmtd^LTHlHlStei&tel 7 
0 0. 5rpm*"CU«tX*5t>f, HiSSttB^O 
6. 35m/slC»Ltl0..6m/stft70%7y 

i7-^a^j:i9+»«c3ea-*«*aE»3fl s -c#i*, s/ 

[0 0 17] rtH*rfi]^-^it«0«lBS:^5 

B«|sI<teiBc2 3 8 7 x pmtc»Urll!sI(HRIil 7 
0 0. SrpmfeLd^otfcbf, Hit^lig^ 
<D6. 3 5m/s«LT4. 5 2m/s^3 0%y 

St, ^y— l?ia«Bt<OllB!B36»bS/NJto* 
ft, Sfe^tt^-f ^^wfBft»tt*ft*rfflv^TU*5t 

[0 0 18] ^Wtt-blBiaH*^**-*-©^:*^** 

*3 *t 5 d« B « Jfift "T tb-r v ^ 6 «t8 T - if 
,< y _ u-<yv$r g ©iff) tcflg bTS/NitcOi^v * 

[0 0 19] 

fcfcfc^W^fcT^^KWi* «#ftSfrfc««« 
*j&*fcTy hJUfc L< tt"?*:/^ LTEftSixTV^f* 

W^Jflt"^- if tr— A£gff3£^?7 — u-</p-CRSftb, Kit 



(4) «M»¥ 11-296858 

-Ct^*^ iJcEft-TS^-r^^KllTffcoT, E$& 

5E»«PLLIiIBi:, E«Wflt — iff-AcDS*it)£^ 
17 - u^SEX "Ttfcfcfr 5 Eft'* 17 - pT« v-if «M§ 

"aKE»^t7— pjaev— ifaaft»* s , 

[0 0 2 0] CAVBftStKfi'^y^ 

tcPSLTif Ci^Uii 9, iBfflftu— if^!7- 

MZmrtbft. S/NJtO^ft, SfcfcJir'-f **<&E 

ft • ifi**«**^«#tt*ft*Ktf 

20 [0 0 2 1] 

ii, ^ft^n/cit«ft^t°^ h^LOi**;^ 
£ LTEftSivc^Sv*.* *^*r*tr vhw^e— 

try bJU* LTT^^^±l-ESt^*r>f 
30 ^Sttfcot, E^/E*-< ^ 

Eftffl * n y * S:4rtt.5IE»ffl P L L laltt t , Eftffi 
if tr— A co^ib 17 — /u3E JE pTIBKiff 9 Eft 
^y-^u~if^ifj^^^^, ^^Eft^^-^ 

Eft^^v^TilftaSdSBaiafttca-L-crty^Xtt 
/^yit^^Iiioxt, i»il«^Ty^xra:^ 

^ ffl ^ n y ^ oj^ssc(-jc& ctEft^ v — «rae i^-if 

if^!7— ii«0<C 
u-if ^17— "CEftt L < liSH^feSrtToT S/NJt*:* 

[0 0 2 2] W**2 tcfi«a>3B9H4, »** 1 ^® 

vSB8l»«:«x., Eft^l7 — nraEu-ifB»»^, F/ 

— If tr«-A©/<!7 — u^<yV'S:aEftS^sr 
50 Stf^^&B-Cfc'), CAViBftNFtKl^'7^ 
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sewe* * y ^ *F/vse*st?F/va£«L-cH« 

Eft'** — -tflBftSTEft'*?— wow&ii 
SJS-&fc*U a»ftw- if^!7— TEftfclXttiB** 

[0 0 2 3] »3ft«3lcE«<038WW:* tt*HXtt2 

it^o xm^y* &m.xmm&&m k*s w- z> &m ft 

ft^FOftaft t *5B ftEft'< 17 - t o»&tfc^J^« 
&j£*U smH«K*^T#*tf£«T*flftEft'< 
7 — w-c/ut LTE»JH if if— A^fSBiSrtTS w t 

rtas-et. C A VBW t L< 14^ y ^ 7 y -BW 
s/NJt^Kv^— *E»*fT**t^5f1UB£*ri" 

[0 0 2 4] W*3l4^E*^«Wtt, »*«lftV*U 

3 0V^tt^»-E*^'*^-f ^^36W-*3^ % "C. * 

— *<0«i£ h;v^«r**St5^^fai:*t5: 

a*^e«3*«**:*<±ia5o*BSv^ if'*? 

- w</w£«!IMftllB <b **B«cif-fc S -fr 5 ft < 
U HJ*±iRfli<o*#ft/^^l7 — if«r/Hv^;i£ 
ftLlcs/N^i•;v^i^y^7 y.— EftSrffx-S^v^p 

[0 0 2 5] HTs *«W03M6^*ttl-ov^, H l 

<n>ytT4*z mm t m-vmm & mi- z> 1* 

[0 0 2 6] (3tl6«>»tt 1 ) *36W^*»<o»JB 1 
*3tf£#x -r * ^§£g£B l ~B 3 (cg-^Tffc^i- 

ffiSEB, HardtHlo^^^^Kll^Eft^^y— u 

[00 2 7] 01 «C*5V*tV *H*£<Oj£fi 1 (Ofty"^ X 
(DVD-RAMK7^^8I) tt, «Wl«** 5 
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tzmztiT^^T**? ioi *«*Liaci-5^tr> 

K/i^— * 1 0 2 t , * ¥1/ hV^— ^ 10 2 CDlEl&C 
H»L-CT^o^HJH«***fi8-*-S*— /W*-=F1 0 3 
t. t^** 1 0 l^Eftffifci'— 

• fa *ttttifllx -f * ftldWdc* tb5 y ^ T 
y^l04i, tT y ^7^1 0 4T**tJ&T-£ft^"5TKj 
j£Kco y^siTBLXFr 9-kxtbfE\£&t>tiZ>xi"!y 
J0 K*-^10 5t, es/^7y^l0 4(OtBAi»e)7t 
D^RFfS*. FEW*, TEfM\ RFJiy^HIt 

*i-SRFit**m»l 0 6 t, 7tn^RF«Wb 
r -f FftttS*t5 R F«*^ 1 1 0 7 

a»**£fc«M>S£fl!PLLIs]Ki o 8 fc, :oS4ffiP 
LLHBl 0 8 cOffi^j^ffioTR Ffl-^^^-YiM 0 7 
oWA^bS^T 5 — ^«*co«»|«:?T3fa«l«l 0 9 

20 i4*t5!>*^HJf^7^f not, r^^^-^ 

y^*4«t5EftfflP L LIU all 1 1 t, :o 
E»ffiPLLIsIBl 1 KOffl^Srtto-CEftf*— ^fi^ 
o*I««:fT5*BI*l l 2 t. Bftfl^^SrF/V 

X8i ur jastftjcjs; cfcte ^^</^Sraj*i"S f / vse 

IftSl 1 3 t % »1 1 2<OfflA«:Stttiaftfflw- 
if tr— A<z>K»SrtTV\ 3&»oF/vaEUH»l 1 3ffl^3tc 

ftE»^!7--5r3Ei— !fK»*l l 4t, «im^n/c^ 

list, :ot-«Wi l 5^lU^tc:£<5v^T# 

sn 7<D&t!\cm^^x* Y)^— $ i o 

m-TZ^^y hVHE»»l 1 8 t, K7>f ^3S«*ff:<D 
l#^fIt5CPUl 1 9 t $r{1^6^JBS-efo5 0 
[0 0 2 8] nt\ *HJ6(0«t8l^lfiW-*3«tSlH] 

gfiv— ^«p|B A t , ^ tr > K/u^e— 9 10 2 oiBlCiSc 

^Ebb/^^ 6 8 6. 5 r pm/A t CO \?7 4 zfT*1b% k 

Ufc»&0#E»!RJBS:^UTV^S. 
[0029] ^ffij^^EWM^^^ li 
tEllERl 0 1 4 r pmtC^UTlllHlteRtil 7 0 0. 5 
r pmfCtm 5 oT^f>i a , i&iiSttSS(0 6. 3 
50 5m/s(C#LtlO. 6m/st«70%7y/tt 



-5- 



9 

^^^."C^, UW^mSn2 3 8 7 r p mfcttLTMsHE 
^1 7 0 0. 5 rpmtT*L^±^oTfcbf, 
&ltB^tf>6. 35m/s»lT4. 52m/s£#J 

l^g-m, F/V^&2£l 1 3*S|a»ffl^oy^JSr 

4 ~C u— ;1f — /-«!7— ttSrWS boo u — -tF^A^GD^Kj 
r £T\ £t>PpXttP b l iv^ofcfB» 

[0 0 3 1] ft*5, r r."C<7>»«:«Bi«^R^tt. BJS 
ttttJfcMBBW (H3 (a) #fSD fct5MI^ 
*««Hfe«-K«1 0 £f+ltfc»fl»WftH:«BB« (0 3 

(b) mm) ^n:Ht*t5, ei3k^-j: 
[0032] suhbj: 9 &nm<Dmn 1 ic*5*t6* 

wfcj&s-0#S<z>-C* CAVfE»«:'&ftTi|ftjS*dsa«5* 

[0033] (nm<vBm 2 ) 2 ^ 

*5tt 5*7*-f * ^s^g^:^ 4 ~h 7 \zm^^xmm-t 

ttfMHH* H 6 I4H 4 ©*r ^ ^ 81©»ff 7 n - f 
[0 0 3 4] *S*«<o?KJB"2 <7>3fe^-< ^ ^ J6Ktt. 

[0 0 3 5] 134, 0 5[C, JftiSSi*38B»^!7--i: 



(6) Hi¥ 1 1 -2 9 6 8 5 8 

70 

(P = aV+ a ' ) *r£«rt-6*-s£, H 5 tt«!pl»itl£ 

5g«*d*3 V * X *> fe C fcfcBIBft''* 7 — £ # 46 T *5 £ , 
*<DfBfciii*ttlH+5H«* (P = j3v+/3' ) *36tt 
-fZjj&XhZ* *tve*LB4 (a) , 05 

(a) ^i"il[jBftftlt«B8«***.5*ife«><fi, H4 

(b) ,B5 (b) -C^i-±5^*>6*ja«ttHS^IZ 

/0 [0 0 3 6] 04 (a) (D^^\Z.^ 

[0 0 3 7] *i\ CPU119f2f^T^:7 P 104 
tr^f^^ 1 0 lORLKiDT^W (SI) * 
1t\ lElGMffl«l 1 7tdg^UT, 

(V t y p) ^ 6 Site^lCE^-T 6 (S 2) o r 
:t\ #J*ltf, s<s(T*s<y—l (Pbl) £5mWeh 
(S3) U tT— ^/^!7— (Pp) $:'>Lfof 

20 U S?y*£7%*8ifc+±IROPpittfflU ^-^H 
fcl. 2g$r^ltfct)^$:tlPp (Pptyp)'tL 
(S4) o 

[0 0 3 8] geld, l^tlPpMLTPb l£'>L 

y*£rWJ£U i^-y^ ^ 7%SrjBfci-±HXt^TIROP 
bl^r^tiiU (S5) , r.ixb-hHtTIRi^'f'i^ltSr 
*5BP b 1 (P b 1 t y p) i: LTRStS (S 6) 0 

(p = av + a ' ) ^mrt-e, 

[0 0 3 9] — ^ v 05 ( a ) l^-r«#tf>#»t>, ^ 
i£OV-^y^{Cj;^ ±»^l»ja* (Vmax) 
i-SJiRtr— ^^!7— (Ppmax) ^T^^PS^^^T^ 
^^!7 — 1 (Pblma 

min) ^WfSTPRf— (Ppmin) RTfi 

TB^7^!7-1 (Pblmin) £:iS:3£U rtt 
&<D«^&4tnBBff^ (P = ^v+3 f ) tJMtSi 

^0 t^^-f T^^V— 1 XE^^tTX.^o 

[0 0 4 0] ^_bC0^9l-, *3IJ605»ffi2JC*5lt5* 

50 -rert^xt, cAvia^^«)TiS«Si 5 e^3iS 
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[00 4 1] (HJgO^ffi 3 ) #36W<0*lfc<0J#IIB 3 K 
**** 5*f-< * ^3£g£HI 8 »t*B 9 tcS<3V>rift^-r 

■<a«j£R91B* H9ttB8^3te^>r **SS«wKfisR 

[0 0 4 2] H8fC*3V^T, *3Mfc0>J»lB 3 CDft^ -r ^ 

^SiHtt, Mte<omiSi 1 l^ttL * K/we— * 10 2 
103^ ^5/^7^/^104^ 

RF(t*«ffl»l 0 6 RFfi 
^7^ftl07^ S£flfPLLIaIfcl 08t, &H 
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